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This technical background document, Identification and Description of Mineral
Processing Sectors and Waste Streams, was submitted for public review to EPA’s RCRA Docket
# F-95-PH4A-FFFFF. It provides supplementary information and support for the January 25,
1996 Supplemental Proposed Rule, Land Disposal Restrictions---Supplemental Proposal to
Phase 1V: Clarification of Bevill Exclusion for Mining Wastes, Changes to the Definition of
Solid Waste for Mineral Processing Wastes, Treatment Standards for Characteristic Mineral
Processing Wastes, and Associated Issues (61 FR 2338). The Agency has received comments
from the public on this document and has listed these comments and Agency responses in the
final section of the document. The Agency finalizes this document as of April, 1998 and submits
it to RCRA Docket # F-98-2P4F-FFFFF to provide supplementary information and support for
the April, 1998 Final Rule, Land Disposal Restrictions Phase IV: Final Rule Promulgating
Treatment Standards for Metal Wastes and Mineral Processing Wastes, Mineral Processing
Secondary Materials and Bevill Exclusion Issues; Treatment Standards for Hazardous Soils, and
Exclusion of Recycled Wood Preserving Wastewaters.

DISCLAIMER

This document is intended solely to provide information to the public and the regulated
community regarding the wastes that are potentially subject to the requirements of this rule. This
information was also utilized by the Agency to assist in evaluating the potential impacts on the
industry associated with complying with the rule. While the guidance contained in this
document may assist the industry, public and federal and state regulators in applying statutory
and regulatory requirements of RCRA, the guidance is not a substitute for those legal
requirements; nor is it a regulation itself. Thus, it does not impose legally-binding requirements
on any party, including EPA, States or the regulated community. Based on the circumstances,
the conclusions in this document may not apply to a particular situation, and EPA and State
decision makers retain the discretion to adopt approaches on a case-by-case basis that differ from
this guidance where determined to be appropriate based on the facts of the case and applicable
statutes and regulations.



1. EXECUTIVE SUMMARY

The purpose of this executive summary is to describe EPA's review of mineral commodities that may
generate hazardous wastes as defined by RCRA Subtitle C. These wastes and the facilities and commodity sectors
that generate them may be affected by the establishment of Land Disposal Restrictions for mineral processing
wastes. Through a series of rulemakings (see Background below) EPA has established and applied criteria to
determine which mineral processing wastes are no longer exempt from Subtitle C regulation. These wastes are
termed "newly identified" mineral processing wastes.

Any newly identified mineral processing waste that exhibits one or more of the four characteristics of a
hazardous waste if disposed on the land must be made subject to the Land Disposal Restrictions (LDRs).
Accordingly, EPA has promulgated treatment standards (Best Demonstrated Available Technology, or BDAT) for
newly identified mineral processing wastes.

EPA reviewed the 36 industrial sectors (commodities) and 97 different general categories of wastes
identified in a previously published Advanced Notice of Public Rule Making (ANPRM) (October 21, 1991). EPA
also reviewed a listing of more than 100 mineral commodities prepared by the U.S. Bureau of Mines (Bureau of
Mines’ 1987 Minerals Year Book, 1989-1995 Mineral Commodities Summary, and 1985 Mineral Facts and
Problems). This information, in addition to data collected in previous EPA studies, was used to compile a
comprehensive list of mineral commodity sectors. In the process, the Agency identified a total of 62 mineral
commodities that could generate mineral processing waste streams that could potentially exhibit one of the
characteristics of a RCRA hazardous waste.

The Agency used publicly available information to prepare a draft technical background document (TBD)
on the production of particular mineral commodities and associated operations that generate mineral processing
wastes. This draft was made available for public comment in January 1996 (docket No. F-95-PH4A-FFFFF).
Numerous public comments were submitted to the Agency addressing the draft TBD. In addition, although the
Agency did not request further comments on the draft TBD in a subsequent Federal Register notice articulating
modifications to the proposed Phase 4 LDR rule (62 FR 26041), several comments were submitted that included
process information or other data that were relevant to the TBD; these comments may be found in docket No. F-97-
2PAP-FFFFF. This final TBD addresses and provides EPA’s responses to all of these comments and information
contained therein, where appropriate.

The Agency cautions that this document should not be construed to be an exclusive list of mineral
processing and associated waste streams; other types of mineral processing wastes may exist. Moreover, the
omission or inclusion of a waste stream in this background document does not relieve the generator from the
responsibility for correctly determining whether each of its particular wastes is covered by the Bevill mining waste
exclusion. This report has been extensively revised from the previous draft and should be used as guidance for EPA.

A. METHODS AND DATA SOURCES
1. Background

Under the provisions of the Mining Waste Exclusion of the Resource Conservation and Recovery Act
(RCRA), solid waste from the extraction, beneficiation, and processing of ores and minerals is exempt from
regulation as hazardous waste under Subtitle C of RCRA, as amended. The Mining Waste Exclusion was
established in response to §3001(b)(3) of the statute (also known as the "Bevill Amendment"), which was added in
the 1980 Solid Waste Disposal Act Amendments. The Bevill Amendment precluded EPA from regulating these
wastes (as well as several other “special wastes”) until the Agency performed a study and submitted a Report to
Congress, as directed by §8002, and determined either to promulgate regulations under Subtitle C or that such
regulations were unwarranted, (i.e., that the Exclusion should continue), as directed by §3001(b)(3)(C) of the statute.
In response to the Bevill Amendment, EPA modified its final hazardous waste regulations in November 1980 to
reflect this new exemption, and issued a preliminary and very broad interpretation of the scope of its coverage



("solid waste from the exploration, mining, milling, smelting and refining of ores and minerals" (45 FR 76618,
November 19, 1980)).

In 1984, the Agency was sued for failing to complete the required Report to Congress and regulatory
determination in conformance with the statutory deadline (Concerned Citizens of Adamstown v. EPA, No. 84-3041,
D.D.C., August 21, 1985). In responding to this lawsuit, EPA explained that it planned to propose a narrower
interpretation of the scope of the Exclusion, and proposed to the Court two schedules: one for completing the §8002
studies of mineral extraction and beneficiation wastes and submitting the associated Report to Congress, and one for
proposing and promulgating a reinterpretation for mineral processing wastes. In so doing, the Agency, in effect,
split the wastes that might be eligible for exclusion from regulation into two groups: mining (extraction and
beneficiation) wastes and mineral processing wastes. The Court agreed to this approach and established a schedule
for completing the two initiatives.

The Report to Congress on mining wastes was published on December 31, 1985, and on July 3, 1986 (51
FR 24496) EPA published the regulatory determination for these wastes, which stated that, in the Agency's
judgment, Subtitle C regulation of these wastes was unwarranted. In keeping with its agreement, EPA also proposed
to narrow the scope of the Mining Waste Exclusion for mineral processing wastes on October 2, 1985 (50 FR
40292). In this proposal, however, the Agency did not specify the criteria that it used to distinguish the mineral
processing wastes that qualified for the Exclusion from those that did not.

In response to the proposed rule, many companies and industry associations "nominated" wastes that they
believed should be retained within the Exclusion. Faced with an inability at that time to articulate criteria that could
be used to distinguish exempt from non-exempt wastes and the approaching Court-ordered deadline for final action,
EPA withdrew its proposal on October 9, 1986 (51 FR 36233); the Agency was promptly sued by a coalition of
environmental/public interest groups. In July 1988, the Court in Environmental Defense Fund v. EPA held that
EPA's withdrawal of the 1985 proposal was arbitrary and capricious, and ordered the Agency to define the specific
mineral processing wastes that were eligible for the Mining Waste Exclusion. The Court also directed the Agency to
restrict the scope of the Exclusion to include only "large volume, low hazard" wastes, based upon the legislative
history of the special wastes concept.

During the three years that followed this decision, EPA proposed and promulgated several rules that
redefined the boundaries of the Exclusion for mineral processing wastes. These rulemaking notices included explicit
criteria for defining mineral beneficiation and processing, and large volume and low hazard, as well as evaluations of
which specific mineral industry wastes were in conformance with these criteria and thus, eligible for special waste
status. This rulemaking process was completed with the publication of final rules on September 1, 1989 (54 FR
36592) and January 23, 1990 (54 FR 2322). EPA's evaluations led to the finding that only 20 specific mineral
processing wastes fulfilled the newly promulgated special wastes criteria; all other mineral processing wastes were
removed from the Mining Waste Exclusion. The 20 special wastes were studied in a comprehensive Report to
Congress published on July 30, 1990. Subsequently, EPA ruled, after considering public comment and performing
additional analysis, that Subtitle C regulation was unwarranted for these 20 waste streams.

How LDR Relates to Mineral Processing Wastes

As a consequence of the rulemaking process described above, all but 20 mineral processing wastes have
been removed from the Mining Waste Exclusion. These newly non-exempt wastes have the same regulatory status
as any other industrial solid waste. That is, if they exhibit characteristics of hazardous waste or are listed as
hazardous wastes, they must be managed in accordance with RCRA Subtitle C or equivalent state standards.
Existing waste characterization data suggest that some of these wastes may exhibit the characteristic of toxicity for
metals (waste codes D004-D011), corrosivity (D002), and/or reactivity (D003).

EPA considers these wastes to be "newly identified" because they were brought into the RCRA Subtitle C
system after the date of enactment of the Hazardous and Solid Waste Act (HSWA) Amendments on November §,
1984. EPA declined to include newly identified wastes within the scope of the Land Disposal Restrictions (LDRs)
for Subtitle C characteristic hazardous wastes ("Third Third" Rule) published on June 1, 1990, deciding instead to
promulgate additional treatment standards (Best Demonstrated Available Technology, or BDAT) in several phases



that were to be completed in 1997. The rationale for this decision is articulated at 55 FR 22667. In brief, at that
time, EPA had not performed the technical analyses necessary to determine whether the treatment standards being
promulgated for characteristic hazardous wastes were feasible for the newly non-exempt mineral processing wastes.
The issue was further complicated by the fact that the list of non-exempt wastes was not final at that time, because
the regulatory determination for the 20 wastes studied in the 1990 Report to Congress had not yet been promulgated.
The boundaries of the Exclusion have now been firmly established, and the Agency is ready to characterize and
establish treatment standards for all newly identified hazardous mineral processing wastes.

More recent work performed by OSW's Waste Treatment Branch (WTB) on the composition and other
characteristics of the mineral processing wastes that have been removed from the Exclusion suggests that some of
these wastes may pose unique treatability and/or capacity problems. Accordingly, there was a need for EPA to
perform further data collection and analysis activities in order to develop BDAT treatment standards that are both
adequately protective and achievable.

2. Scope of the Report

In order to provide the necessary foundation to both develop a fully comprehensive inventory of mineral
commodity sectors, facilities, and waste streams that may be affected by the LDRs program and identify applicable
treatment technologies, EPA conducted an extensive effort to collect information. Specifically, EPA: (1) conducted
electronic literature searches; (2) reviewed documents, including the 1989 mineral processing survey instruments
(NSSWMPF), public comments on the 1991 ANPRM, and various articles and conference proceedings; (3) reviewed
documents prepared by the Office of Solid Waste, various Agency contractors, state regulatory authorities, and the
Bureau of Mines (BOM); (4) reviewed the "Mineral Commodity Summaries" prepared by the BOM; and (5)
contacted BOM Commodity Specialists. Information collected included detailed process descriptions and
identification of waste streams. In addition, in preparing this final Technical Background Document, EPA carefully
considered and, where appropriate, incorporated or otherwise addressed new information and suggested corrections
to the draft document offered in public comment on the Agency’s proposed rules (61 FR 2338, 62 FR 26041) and
supporting documents. These comments were submitted to, and may be found in, docket Nos. F-95-PH4A-FFFFF
and F-97-2P4P-FFFFF, respectively. The specific methodology that EPA employed for this effort is described in
detail in Section 3, Methods and Data Sources, below.

Based on this information, EPA prepared 49 separate analyses covering the 62 commodity groups presented
in Exhibit 1-1. Each analysis includes the following:

* A commodity summary describing the uses and salient statistics of the particular mineral commodity;

e A process description section with detailed, current process information and process flow diagram(s);
and

e A process waste stream section that identifies -- to the maximum extent practicable -- individual waste
streams, sorted by the nature of the operation (i.e., extraction/beneficiation or mineral processing).'
Within this section, EPA also identified:

- waste stream sources and form (i.e., wastewater (<1 percent solids and total organic content), 1-10
percent solids, and >10% solids);

- Bevill-Exclusion status of the waste stream (i.e., extraction/beneficiation waste stream, mineral
processing waste stream, or non-uniquely associated waste stream);

! EPA strongly cautions that the process information and identified waste streams presented in the commodity analysis
reports should not be construed to be the authoritative list of processes and waste streams. These reports represent a best effort,
and clearly do not include every potential process and waste stream. Furthermore, the omission of an actual waste stream (and
thus its not being classified as either an extraction/beneficiation or mineral processing waste in this report) does not relieve the
generator from its responsibility of correctly determining whether the particular waste is covered by the Mining Waste
Exclusion.



- waste stream characteristics (total constituent concentration data, and statements regarding
whether the waste stream exhibits or is expected to exhibit one of the RCRA hazardous waste
characteristics of toxicity, ignitability, corrosivity, or reactivity);

- annual generation rates (reported or estimated);

- management practices (e.g., tank treatment and subsequent NPDES discharge, land disposal, or in-
process recycling); and

- whether the waste stream is being (or could potentially be) recycled, and thus be classified as
either as a sludge, by-product, or spent material.

The list provided in this report represents EPA's best effort to date, and generators continue to be
responsible for determining whether any wastes omitted from these lists are non-exempted and subject to Subtitle C
controls.

3. Methodology and Major Data Sources

EPA researched and obtained information characterizing the mineral processing operations and wastes
associated with the mineral commodities listed in Exhibit 1-1. This information was used by EPA both to update
existing data characterizing mineral processing wastes obtained through past Agency efforts and to obtain
characterization information on newly identified waste streams not previously researched.

To provide the necessary foundation to both (1) develop a fully comprehensive inventory of mineral
commodity sectors, facilities, and waste streams that may be affected by the LDRs program and (2) identify
applicable treatment technologies, EPA embarked on an information collection program. Specifically, to capitalize
on information collected through past efforts, as well as to collect more recent data, we conducted the following
activities:

*  Reviewed mineral processing survey instruments (NSSWMPF) and public comments
(submitted in response to the 1991 ANPRM) for process-related information (e.g.,
process flow diagrams, waste characterization data, and waste management information)
contained in our in-house files.

*  Reviewed numerous documents provided by EPA (e.g., contractor reports and various
Bureau of Mines reports) for process-related information.

* Reviewed the 1993, 1994, and 1995 "Mineral Commodity Summaries" prepared by the
Bureau of Mines (BOM) for salient statistics on commodity production.’

» Reviewed and summarized damage case information presented in the "Mining Sites on
the National Priorities List, NPL Site Summary Reports" to support work on assessing the
appropriateness of the Toxicity Characteristic Leaching Procedure (TCLP) for mineral
processing wastes.

*  Contacted the BOM (now USGS) Commodity Specialists associated with the commodity
sectors of interest to (1) obtain current information on mining companies, processes, and
waste streams, and (2) identify other potential sources of information.

% Following elimination of the U.S. Bureau of Mines in 1995, responsibility for certain mineral commodity-related activities
was transferred to the U.S. Geological Survey (USGS).



»  Retrieved applicable and relevant documents from the BOM's FAXBACK document
retrieval system. Documents retrieved included monthly updates to salient statistics,
bulletins, and technology review papers.

*  Conducted an electronic query of the 1991 Biennial Reporting System (BRS) for waste
generation and management information on 34 mineral processing-related Standard
Industrial Classification (SIC) numbers.

»  Conducted an electronic literature search for information related to mineral processing
and waste treatment technologies contained in numerous technical on-line databases,
including: NTIS, Compendex Plus, METADEX, Aluminum Industry Abstracts,
ENVIROLINE, Pollution Abstracts, Environmental Bibliography, and GEOREF.

EPA searched for relevant information (published since 1990) on the mineral commodities listed in Exhibit
1-1. We chose 1990 as the cutoff year so as not to duplicate past information collection activities conducted by EPA
and EPA contractors, and to obtain information on mineral processes "retooled" since clarification of the Bevill
Amendment to cover truly "high volume, low hazard" wastes.

In preparing the commodity sector reports, EPA used its established definitions and techniques for establishing
which operations and waste streams might be subject to LDR standards. EPA decisions concerning whether
individual wastes are within the scope of the RCRA Mining Waste Exclusion were based upon a number of different
factors. The Agency examined these factors in sequence, in such a way as to yield unambiguous and consistent
decisions from sector to sector. The step-wise methodology used for this analysis is presented below:

1. Ascertain whether the material is considered a solid waste under RCRA.

2. Establish whether the waste and the operation that generates it are uniquely associated
with mineral production.

3. Determine whether the waste is generated by a mineral extraction, beneficiation, or
processing step.

4. Determine whether the waste is generated by a primary mineral processing step, and,
more generally, whether or not primary mineral processing occurs in the sector/within a
process type.

5. Check to see whether the waste, if a processing waste, is one of the 20 special wastes
from mineral processing.

This analytical sequence results in one of three outcomes: 1) the material is not a solid waste and hence, not subject
to RCRA; 2) the material is a solid waste but is exempt from RCRA Subtitle C because of the Mining Waste
Exclusion; or 3) the material is a solid waste that is not exempt from RCRA Subtitle C and is subject to regulation as
a hazardous waste if it is listed as a hazardous waste or it exhibits any of the characteristics of hazardous waste.’

3 RCRA Subtitle C regulations define toxicity as one of the four characteristics of a hazardous waste. EPA uses the Toxicity
Characteristic Leaching Procedure (TCLP) to assess whether a solid waste is a hazardous waste due to toxicity. In today’s final
rule, EPA is reinstating the application of the TCLP to mineral processing wastes in response to a Court remand. For further
discussion, see the preamble to today’s final rule.



EXHIBIT 1-1

MINERAL COMMODITIES OF POTENTIAL INTEREST

1) Alumina 32) Lightweight Aggregate
2)  Aluminum 33) Lithium (from ores)

3)  Ammonium Molybdate 34) Lithium Carbonate

4)  Antimony 35) Magnesia (from brines)
5)  Arsenic Acid 36) Magnesium

6)  Asphalt (natural) 37) Manganese and MnO,
7)  Beryllium 38) Mercury

8)  Bismuth 39) Mineral Waxes

9) Boron 40) Molybdenum

10) Bromine (from brines) 41) Phosphoric Acid

11) Cadmium 42) Platinum Group Metals
12) Calcium Metal 43) Pyrobitumens

13) Cerium, Lanthanides, and Rare Earth metals 44) Rhenium

14)  Cesium/Rubidium 45)  Scandium

15) Chromium 46) Selenium

16) Coal Gas 47) Silicomanganese

17)  Copper 48) Silicon

18)  Elemental Phosphorus 49) Soda Ash

19) Ferrochrome 50) Sodium Sulfate
20) Ferrochrome-Silicon 51)  Strontium
21) Ferrocolumbium 52)  Sulfur
22) Ferromanganese 53) Synthetic Rutile
23)  Ferromolybdenum 54) Tantalum/Columbium
24)  Ferrosilicon 55) Tellurium
25) Gemstones 56) Tin
26) Germanium 57) Titanium/TiO,
27)  Gold and Silver 58) Tungsten
28) Hydrofluoric Acid 59)  Uranium
29) lodine (from brines) 60) Vanadium

30) Iron and Steel 61) Zinc

31) Lead 62) Zirconium/Hafnium
NOTE:  This list represents EPA's best efforts at identifying mineral commodities that may generate

mineral processing wastes. Omission or inclusion on this list does not relieve the generator of
the responsibility for appropriately managing wastes that would be subject to RCRA Subtitle
C requirements.



EPA used waste stream characterization data obtained from numerous sources to document whether a
particular waste stream exhibits one (or more) of the characteristics of a RCRA hazardous waste (i.e., toxicity,
corrosivity, ignitability, and reactivity). Due to the paucity of waste characterization data (particularly, TCLP data),
EPA used total constituent data (if available) or engineering judgment to determine whether a particular waste
exhibits one of the characteristics of a RCRA hazardous waste (i.e., toxicity, corrosivity, ignitability, and reactivity).

When data were available, EPA used actual waste generation rates reported by facilities in various Agency
survey instruments and background documents. To account for the general lack of data for many of the mineral
commodity sectors and waste streams, the Agency developed a step-wise method for estimating mineral processing
waste stream generation rates when actual data were unavailable. Specifically, EPA developed an “expected value”
estimate for each waste generation rate using draft industry profiles, supporting information, process flow diagrams,
and professional judgment. From the “expected value” estimate, EPA developed upper and lower bound estimates,
which reflect the degree of uncertainty in our data and understanding of a particular sector, process, and/or waste in
question. The precise methodology employed for determining waste generation rates varied depending on the
quantity and quality of available information.

To determine waste stream management practices, EPA reviewed process descriptions and process flow
diagrams obtained from numerous sources, including Kirk-Othmer (several editions), EPA's Effluent Guideline
Documents (see sector reports for specific references), EPA survey instruments, and the literature. Because the
available process descriptions and process flow diagrams varied considerably in both quality and detail, EPA often
needed to interpret the information to determine how specific waste streams are managed. For example, process
descriptions and process flow charts found through the Agency's electronic literature search process often focus on
the production process of the mineral product and omit any description or identification of how or where waste
streams are managed. In such cases, the Agency has used professional judgment to determine how and where
specific waste streams are managed. Specifically, EPA considered (1) how similar waste streams are managed at
mineral processing facilities for which the Agency has management practice information, (2) the waste form and
whether it is amenable to tank treatment, (3) generation rates, and (4) proximity of the point of waste generation to
the incoming raw materials, intermediates, and finished products, to predict the most likely waste management
practice.

As was the case for the other types of waste stream-specific information discussed above, EPA was unable
to locate published information showing that many of the identified mineral processing waste streams were being
recycled. Therefore, the Agency developed a work sheet to assist EPA staff in making consistent determinations of
whether the mineral processing waste streams could potentially be recycled, reused, or recovered. This work sheet,
shown in Appendix C, was designed to capture the various types of information that could allow one, when using
professional judgment, to determine whether a particular waste stream could be recycled or whether it contains
material of value. If EPA determined that the waste stream is or could be fully/partially recycled, it initially used the
definitions provided in 40 CFR §§ 260.10 and 261.1 to categorize each waste stream as either a by-product, sludge,
or spent material. In today’s final rule, however, these distinctions have been eliminated in the context of the
primary minerals industry. This final document nonetheless contains references to this former classification scheme,
because it is used extensively in other analyses (e.g., the Regulatory Impact Analysis) that EPA has prepared in
support of today’s rule.

EPA, through the process of researching and preparing mineral commodity analysis reports for the mineral
commodities, identified a total of 553 waste streams that are believed to be generated at facilities involved in mineral
production operations. The Agency then evaluated each of the 553 waste streams to remove waste streams that
would not be affected by the Phase IV LDRs. Specifically, EPA removed the following materials:

. All of the extraction and beneficiation waste streams;

. The “Special 20” Bevill-Exempt mineral processing waste streams;

. Waste streams that are known to be fully recycled in process; and



. All of the mineral processing waste streams that do not or are unlikely to exhibit one or more
of the RCRA characteristics of a hazardous waste (based on either actual analytical data or
professional judgment).

Finally, as noted above, EPA made a number of corrections and other modifications to the draft TBD in
response to new information provided in written comments received in response to the two proposed rules and the
draft TBD.

As aresult of this evaluation process, EPA narrowed the potential universe of waste streams that could
potentially be affected by the Phase IV LDRs to the 133 hazardous mineral processing waste streams presented in
Exhibit 1-2.

4. Caveats and Limitations of Data Analysis

The results and information presented in this report are based primarily on a review of publicly available
information. The accuracy and representativeness of the collected information are only as good as the source
documents. As a result of this limited data quality review, EPA notes that in some instances, Extraction Procedure
(EP) leachate data reported by various sources are greater than 1/202 of the associated total constituent
concentrations. Generally, one would expect, based on the design of the EP testing procedure, the total constituent
concentrations to be at least 20-times the EP concentrations. This apparent discrepancy, however, can potentially be
explained if the EP results were obtained from total constituent analyses of liquid wastes (i.e., EP tests conducted on
wastes that contain less than one-half of one percent solids content are actually total constituent analyses).

In addition, to present mineral commodity profiles that were as complete as possible, EPA used a step-wise
methodology for estimating both annual waste generation rates and waste characteristics for individual waste streams
when documented waste generation rates and/or analytical data were not available. EPA's application of this
methodology to estimate waste generation rates resulted in the development of low, medium, and high annual waste
generation rates for non-wastewaters and wastewaters that were bounded by zero and 45,000 metric tons/yr/facility
and by zero and 1,000,000 metric tons/yr/facility, respectively (the thresholds for determining whether a waste
stream was a high volume, Bevill-exempt waste). Due to the paucity of waste characterization data (particularly,
TCLP data), EPA used total constituent data (if available) or best engineering judgment to determine whether a
particular waste exhibited one of the characteristics of a RCRA hazardous waste (i.e., toxicity, corrosivity,
ignitability, and reactivity).

To determine whether a waste might exhibit the characteristic of toxicity, EPA first compared 1/202 of the
total constituent concentration of each TC metal to its respective TC level’. In cases where total constituent data
were not available, EPA then used best engineering judgment to evaluate whether the waste stream could potentially
exhibit the toxicity characteristic for any of the TC metals. For example, if a particular waste stream resulted
through the leaching of a desired metal from an incoming concentrated feed, we assumed that the precipitated leach
stream contained high total constituent (and therefore, high leachable) concentrations of non-desirable metals, such
as arsenic. Continuing through the step-wise methodology, we relied on EPA's best engineering judgment to
determine, based on our understanding of the nature of a particular processing step that generated the waste in
question, whether the waste could possibly exhibit one (or more) of the characteristics of ignitability, corrosivity, or
reactivity. The Agency acknowledges the inherent limitations of this conservative, step-wise methodology and notes
that it is possible that EPA may have incorrectly assumed that a particular waste does (or does not) exhibit one or
more of the RCRA hazardous waste characteristics.

* Based on the assumption of a theoretical worst-case leaching of 100 percent and the design of the TCLP extraction test,
where 100 grams of sample is diluted with two liters of extractant, the maximum possible TCLP concentration of any TC metal
would be 1/20th of the total constituent concentration.



B. MINERAL OPERATIONS THAT MAY GENERATE HAZARDOUS WASTE
1. Introduction

EPA collected, evaluated for relevance (both applicability and age), and compiled publicly available
information to prepare 49 analyses covering 62 commodity groups. Each commodity analysis consists of a
commodity summary describing the uses of and salient statistics pertaining to the particular commodity, a process
description section with detailed, current process information and process flow diagram(s), and a process waste
stream section that identifies -- to the maximum extent practicable -- individual wastes, sorted by the nature of the
operation (i.e., extraction/beneficiation or mineral processing).

Through this process, EPA identified a total of 553 waste streams from a review of all mineral sectors.
After careful analysis, EPA determined that 40 commodity sectors generated a total of 358 waste streams that could
be classified as mineral processing wastes, 133 of which are believed to exhibit one or more of the characteristics of
a hazardous waste. At this time, EPA has insufficient information to determine whether the following commodity
sectors also generate wastes that could be classified as mineral processing wastes: Bromine, Gemstones, lodine,
Lithium, Lithium Carbonate, Soda Ash, Sodium Sulfate, and Strontium.

EPA strongly cautions that the process information and identified waste streams presented in the
commodity reports should not be construed as an authoritative list of processes and waste streams. These reports
represent a best effort, and clearly do not include every potential process and waste stream affected by today's final
rule. Furthermore, the omission of an actual waste stream (and thus it's not being classified as either an
extraction/beneficiation or mineral processing waste in this report) does not relieve the generator from its
responsibility of correctly determining whether the particular waste is covered by the Mining Waste Exclusion.

2. Alphabetical Listing of Mineral Commodities and Waste Streams

A listing of the mineral commodity sectors that are likely to generate newly identified hazardous wastes is
presented in Exhibit 1-2. Exhibit 1-2 also presents a brief description of the production operations used to generate
the mineral processing wastes, estimated/reported annual waste generation rates, and the specific RCRA
characteristics causing individual wastes to be hazardous. This table lists only those mineral processing wastes
which EPA believes are or may be hazardous. The Agency’s assumptions concerning the characteristics of the
wastes are indicated in Exhibit 1-2 as follows:

Y = known to be hazardous
Y? = suspected to be hazardous
N? = suspected to be not hazardous

N = believed to be not hazardous



LISTING OF HAZARDOUS MINERAL PROCESSING WASTES BY COMMODITY SECTOR

EXHIBIT 1-2

Commodity

Waste Stream

Reported
Generation
(1000mt/yr)

Est./Reported

Generation
(1000mt/yr)

Min

Avg .

Max

Number
of
Facilities
with
Process

TC Metals

Other Hazardous
Characteristics

As

Ba

Cd

Cr

Pb

Hg

Se

Ag

Corr

Ignit

Rctv

Alumina and Aluminum

Metallurgical grade alumina is extracted from
bauxite by the Bayer process and aluminum is
obtained from this purified ore by electrolysis via the
Hall-Heroult process. The Bayer process consists of
the following five steps: (1) ore preparation, (2)
bauxite digestion, (3) clarification, (4) aluminum
hydroxide precipitation, and (5) calcination to
anhydrous alumina. In the Hall-Heroult process,
aluminum is produced through the electrolysis of
alumina dissolved in a molten cryolite-based bath,
with molten aluminum being deposited on a carbon
cathode.

Cast house dust

19

19

19

19

23

N?

N?

N?

Electro